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Section I 
Introduction and Background
Welcome f rom ICRISAT
On behalf of ICRISAT's Director General , Dr James G. Ryan, a n d the M a n a g e m e n t
Committee, I congratulate all par t ic ipants of the Launch ing . Meet ings for the
African Development Bank/ICRISAT Pigeonpea Collaborative Project for Eastern
and Southern-Africa for their en thus iasm a n d hard work. The first of these mee t -
ings w a s held 17-18 March 1992 at Nai robi , Kenya. The second w a s held. 30-31'
March 1992 at Li longwe, Malawi . O u r h o p e is that, t h rough the efforts of all
part icipants at bo th meet ings , we wil l succeed in establishing a viable p igeonpea
improvement project to serve the farmers of these two impor t an t regions.
ICRISAT's headquar te r s are near H y d e r a b a d , India. The Inst i tute , which cele-
brates its twent ie th b i r thday this year, w a s the first Center created u n d e r the aegis
of the Consul ta t ive G r o u p on Internat ional Agricul tural Research (CGIAR). ICRI-
SAT has always concentrated on the special problems of the semi-ar id tropics,
especially the p rob lems of rainfed agricul ture. Because p a r t of our miss ion is to
alleviate pover ty in this difficult region, ICRISAT has a m a n d a t e to w o r k on six
food crops impor tan t to the diets of the peop le w h o live there: so rghum, pear l and
finger millets, chickpea, p igeonpea , a n d g roundnu t . In addi t ion , the Insti tute w a s
entrusted wi th the task of unde r t ak ing research on the m a n a g e m e n t of the re-
gion's scarce resources. To accomplish this, we exchange technologies w i t h the
nat ional agricultural research systems (NARSs) of the 49 countr ies wi th in our
regional manda te .
At the t ime of the establ ishment of ICRISAT, it was clear that p igeonpea w a s
grown mainly in the Ind ian subcont inent . The crop was nonethe less inc luded in
the international m a n d a t e because p igeonpea is a source of pro te in for over 350
million poor people and because of its potent ia l for extension to nont rad i t iona l
areas.
ICRISAT pos ts scientists a t several locations a round the w o r l d to conduct
research. ICRISAT Center in India has an overall wor ld m a n d a t e , b u t its ma in
geographical research focus is on Asia. In West Africa, research on pear l millet,
g roundnu t , and resource m a n a g e m e n t is conducted at the ICRISAT Sahelian Cen-
ter in Niger, whi le in Niger ia a n d Mal i the research focus is on so rghum. In the
southern African region, the SADCC/ICRISAT Sorghum a n d Millets Improve -
men t Program is located in Z imbabwe , a n d the SADCC/ICRISAT G r o u n d n u t
Improvement Project is based here in Malawi . Our Eastern Africa Regional Ce-
reals and Legumes (EARCAL) P r o g r a m is located in Kenya, a n d we h a v e a smal l
so rghum research p r o g r a m in Mexico. Finally, we cooperate w i t h the In terna-
tional Center for Agricul tural Research in the Dry Areas (ICARDA) in Syria in
chickpea breeding, and on Vertisol technology through a project based at In te rna-
tional Livestock Centre for Africa (ILCA) in Ethiopia.
ICRISAT has only recently formula ted its Strategic Plan for the year 2000 a n d
beyond. The Plan, that w a s p repa red in full consultat ion w i t h the nat ional p r o -
grams, has been a p p r o v e d by the CGIAR. We are n o w in the process of deve lop-
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i n g o u r M e d i u m - T e r m P l a n (1993-98), a g a i n i n c o n s u l t a t i o n w i t h t h e N A R S s . W e
t a k e t h i s exe rc i se se r ious ly , i d e n t i f y i n g t h o s e a r e a s o f r e s e a r c h l ike ly to h a v e a 
q u i c k i m p a c t o n f o o d p r o d u c t i o n . T h i s h a s n o w b e c o m e u r g e n t d u e t o r e d u c e d
f u n d i n g for i n t e r n a t i o n a l a g r i c u l t u r a l r e s e a r c h .
T o d a t e , p i g e o n p e a r e s e a r c h h a s b e e n c o n d u c t e d i n o n l y a f e w c o u n t r i e s i n
A s i a , Afr ica , a n d L a t i n A m e r i c a . T h e c r o p i s st i l l far f r o m b e i n g ful ly d o m e s t i -
c a t e d . E v e n s o , t h e r e h a v e b e e n t w o m a j o r r e s e a r c h b r e a k t h r o u g h s : o n e i n g e o -
g r a p h i c a l a d a p t a t i o n a n d t h e o t h e r i n s t r e s s t o l e r a n c e , p a r t i c u l a r l y d i s e a s e
t o l e r a n c e . P i g e o n p e a i s n o w g r o w n i n a t l eas t 3 7 c o u n t r i e s i n Afr ica . H o w e v e r ,
s ign i f i can t r e s e a r c h h a s o n l y b e e n c a r r i e d o u t i n K e n y a , M a l a w i , T a n z a n i a , a n d
U g a n d a .
T h e s e m e e t i n g s a r e n o t t h e first o c c a s i o n w h e n ICRISAT h a s s o u g h t t o en l i s t t h e
s u p p o r t o f b o t h e a s t e r n a n d s o u t h e r n Af r i can sc i en t i s t s i n a c o m m o n c a u s e . T h e
F i r s t E a s t e r n a n d S o u t h e r n A f r i c a n R e g i o n a l L e g u m e s ( P i g e o n p e a ) W o r k s h o p ,
h e l d a t N a i r o b i i n J u n e 1990, success fu l ly u n i t e d scientif ic efforts i n t h e s e t w o
r e g i o n s . A n d n o w t h e Af r i can D e v e l o p m e n t B a n k h a s g e n e r o u s l y a g r e e d t o f u n d a 
p ro jec t for r e s e a r c h a n d d e v e l o p m e n t o f p i g e o n p e a i n e a s t e r n a n d s o u t h e r n A f -
r ica . T h e B a n k e x t e n d e d i t s f i n a n c i a l s u p p o r t b e c a u s e :
• ICRISAT h a s e s t a b l i s h e d g o o d l i n k a g e s w i t h t h e r e g i o n ' s n a t i o n a l p r o g r a m s ;
• t h e I n s t i t u t e h a s c o n s i d e r a b l e e x p e r i e n c e w i t h r e s e a r c h o n p i g e o n p e a ;
• ICRISAT h a s d e v e l o p e d m e a n i n g f u l t r a i n i n g p r o g r a m s ; a n d
• p i g e o n p e a h a s h i g h n u t r i t i o n a l v a l u e a n d r e m a r k a b l e t o l e r a n c e t o d r o u g h t .
T h e G o v e r n m e n t s o f K e n y a a n d M a l a w i h a v e k i n d l y p e r m i t t e d ICRISAT t o
p o s t p i g e o n p e a sc i en t i s t s i n t he i r c o u n t r i e s , a n d for th i s w e a r e v e r y g ra te fu l .
ICRISAT i n i t i a t e d p i g e o n p e a r e s e a r c h i n Afr ica o n l y af ter i ts s c i en t i s t s h a d g a i n e d
suff ic ient e x p e r i e n c e a n d c o n f i d e n c e b y w o r k i n g i n c o l l a b o r a t i o n w i t h o t h e r n a -
t i o n a l p r o g r a m s .
ICRISAT c lea r ly b e l i e v e s i n p a r t n e r s h i p w i t h t h e n a t i o n a l p r o g r a m s t h r o u g h
r e g i o n a l c o l l a b o r a t i o n . ICRISAT v i e w s i ts ro le as t h a t o f a c a t a ly s t in a s s i s t i n g
t h e s e c o l l a b o r a t i v e efforts t o f u n c t i o n effectively.
H a v i n g w o r k e d for o v e r 2 5 y e a r s o n p i g e o n p e a , I f i r m l y b e l i e v e t h a t t h e c r o p ' s
f u t u r e i n i n t e r n a t i o n a l a g r i c u l t u r e i s s e c u r e . I ts i m p o r t a n c e w i l l i n c r e a s e a s h u m a n
f o o d , a n i m a l a n d p o u l t r y feed , f odde r , a n d f u e l w o o d . T h e ro le o f p i g e o n p e a i n
m a i n t a i n i n g t h e p r o d u c t i v i t y o f f ragi le so i l s w i l l b e i n c r e a s i n g l y a p p r e c i a t e d .
I n c o n c l u s i o n , I w o u l d l ike t o o n c e a g a i n c o n g r a t u l a t e all t h o s e w h o t o o k p a r t i n
t h e s e i m p o r t a n t m e e t i n g s .
Y.L. Nene
Deputy Director General
ICRISAT
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Remarks from the African Development Bank
It is indeed an honor for the African Development Bank to be invited to the
Launching Meetings of the African Development Bank/ICRISAT Collaborative
Pigeonpea Project in Eastern and Southern Africa. These meetings will launch
w h a t we at the Bank view as very significant projects for these two important
regions. We as an institution take pr ide in sponsoring the project and we look
forward to its successful implementat ion.
Since its establishment in the early 1960s, two guiding principles have deter-
mined the Bank's strategy of interventions in Africa.
• Ensure that agriculture is the sector that benefits most from the Bank's opera-
tional commitments .
• Give priori ty to those projects that are likely to benefit more than one country
in a part icular subregion.
The under lying reasons behind this strategy are (a) that agriculture is Africa's
most impor tant resource base; and (b) that economic necessity warrants regional
cooperation in areas such as research, trade, and communications.
Another reason the Bank has agreed to suppor t ICRISAT's work wi th pi-
geonpea is that the Institute has already established an excellent track record of
research activities on drought-resistant crops in Africa. This record may be s u m -
marized as follows.
1. Training of scientists in various aspects of agriculture in western Africa unde r
the auspices of the ICRISAT Sahelian Center.
2. Research on sorghum and millets in Burkina Faso.
3. Sorghum and millet breeding in Sudan.
4. Millets research in the SADCC countries.
5. Establishment of a regional g roundnu t program for the SADCC countries in
Malawi.
6. Establishment of a regional so rghum and millets network in eastern Africa.
7. Establishment of the Eastern Africa Regional Cereals and Legumes Program.
The African Development Bank is particularly interested in the special charac-
teristics of p igeonpea and its potential benefits to African countries. The improve-
ment of nutri t ional s tandards through higher consumption of the protein-rich
pigeonpea is of pa ramoun t importance. And the possibility of intercropping pi-
geonpea wi th other crops wi thout expanding the size of the farm plot is a part ic-
u la r ly va luab l e fea ture of the c rop in coun t r i es w i t h l imi ted a rab le l and .
ICRISAT's proven success in developing disease-resistant pigeonpea varieties
ensures that the national programs in the region will have access to the best
germplasm.
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The Bank's ul t imate objective in suppor t ing ICRISAT through this project is
that its collaborative research efforts wi th the national programs will result in
breakthroughs in productivi ty and disease control that might eventually lead to
the evolut ion of p igeonpea as both an important subsistence crop and as a cash
crop in the region.
There is a growing realization in the Bank that research spearheads develop-
men t and that the best investment projects and programs are those identified
through proper and conclusive research. You may therefore rest assured that we
will not be lacking in encouragement and suppor t to your efforts.
B.A. Gardaad
Senior Programme Officer
African Development Bank
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Pigeonpea in a Global Context
The pigeonpea (Cajanus cajan [L] Millsp.) is believed to have originated in South
Asia and to have spread to Africa some 4000 years ago. It probably spread from
Africa to the Caribbean region about 500 years ago, and is n o w found in most
par ts of the American tropics. The crop is also grown in Southeast Asia, and to a 
limited extent in East Asia, Australia, and Oceania. Nene and Sheila (1990)1 list
109 countries in which pigeonpeas are grown. It is difficult, however, to obtain
accurate da ta on crop area or product ion from the many countries where pi-
geonpea is cultivated only as a 'backyard' or hedgerow crop.
Almost 90% of the wor ld ' s pigeonpeas are grown on the Indian subcontinent,
the bulk of this product ion in India itself, where about 2 million tonnes are
produced from nearly 3 million hectares. The dominant role of India in pigeonpea
product ion has to some extent masked the importance of the crop elsewhere.
However, it should be noted that India is a net importer of pigeonpea, and the
Indian Government is most concerned that product ion should be augmented to
meet the d e m a n d s of an increasing populat ion. Finding effective solutions to the
various problems causing low yields of pigeonpea in India will take time. This
means that in the foreseeable future India will remain a good market for pi-
geonpeas produced in other countries of Asia, Australia, and Africa.
I unders tand that there is already a significant export of dr ied pigeonpea to
India from Kenya, Malawi, and Tanzania. In a recent visit to Myanmar I learned
that there was an important export trade, generating considerable foreign ex-
change, of pigeonpeas to Bangladesh and India. There is also a growing market
for pigeonpeas in Europe and Nor th America, possibly influenced by the increas-
ing n u m b e r s of people in these areas adop t ing vegetar ian diets. A growing
agroprocessing industrial base in Kenya is presently exporting dhal to the Euro-
pean and Nor th American markets. For a considerable t ime there has been export
of pigeonpeas from the Caribbean to Nor th America, mostly as canned green
peas, but also as dry and dehul led split seeds, or dhal. There is interest in expand-
ing this trade, and an example is the initiative taken by the Government of
Trinidad and Tobago to diversify from sugarcane to commercial pigeonpea pro-
duction on a large scale. This should be a feasible proposit ion given the availabil-
ity of short-duration, short-statured varieties of pigeonpea which lend themselves
to fully mechanized product ion systems. If successful, the introduction of pi-
geonpea into an agro-industrial system dominated by sugarcane could also pro-
vide benefits by improving soil fertility and enhancing sustainability of farming
systems. If the pigeonpea product ion and processing industries in the Caribbean
are successful, there could be increasing exports to the Nor th American and
European markets , thus providing competit ion to eastern and southern African
1. Pigeonpea: geography and importance. Pages 1-14 in The Pigeonpea, Nene, Y.L., Hall, Susan D.,
and Sheila, V.K. (eds.) 1990. Wallingford, Oxon, UK: CAB International. 490 pp .
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countries wishing to maintain or establish t rading links wi th these markets . Pro-
ductivity and efficiency of product ion and processing mus t be addressed. The
potential for export ing canned or frozen green pigeonpeas from eastern Africa
should be seriously examined.
Interest in pigeonpea in m a n y countries is growing. Some wish to expand the
product ion of tradit ional long-durat ion varieties; in others there is a wish to try
the recently developed short-durat ion and extra-short-duration materials in exist-
ing cropping systems, or to exploit them in developing n e w and innovative crop-
p ing systems.
In some countries where pigeonpea cultivation has decreased, or where the
crop h a d never really taken hold, economic factors have led to efforts being m a d e
to develop the crop and to take advantage of new varieties and improved p roduc-
tion technologies. Let me cite examples from two countries in Asia.
In Sri Lanka, where pigeonpea product ion had fallen to a very low level, the
Government w a s very concerned about the increasingly large sums in foreign
exchange required to pay for importat ion of lentils for making dhal, a staple food
in the country. In a pilot project between the Ministry of Agriculture of Sri Lanka
and ICRISAT, pigeonpea dhal was found quite acceptable to the populat ion as a 
subst i tute for lentil dhal A research and development project was funded by the
Asian Development Bank, and all aspects of production, market ing, and process-
ing were researched to establish a structure for a pigeonpea dhal industry. The
crop, presently g rown on several hundred hectares, should soon cover thousands
of hectares and lead to a very significant decrease in expensive importat ion of
lentils.
In Indonesia, p igeonpea is also being pushed as a substi tution crop for soybean
in the product ion of a fermented food product called tempeh. Tempeh of acceptable
quality has n o w been produced from pigeonpea and agronomic studies have been
under taken to develop the crop. Al though it has been grown successfully in the
h u m i d areas of Java, it has even better potential for product ion in the drier eastern
islands.
The current si tuation of pigeonpea product ion in eastern and southern Africa
and its potential for the future have been summar ized in the Proceedings of the
First Eastern and Southern African Regional Legumes (Pigeonpea) Workshop
held in Nairobi in June 1990. Dur ing these meetings, we shall hear more about the
potential for improvement of pigeonpea product ion in the region. The prospects
look favorable, and I w a s very pleased to see in Malawi last week that some short-
dura t ion varieties had produced good pod yields unde r the very severe d rought
condit ions prevailing dur ing the 1991/92 cropping season.
In western Africa, as in m a n y areas of eastern Africa, pigeonpea is consumed
as a green vegetable. Some 30 years ago, I worked in a research station in the
Guinean Zone of Nigeria where we used pigeonpea as a land recovery crop after 5 
or 6 years intensive cropping to g roundnuts , sorghum, and cotton. At that t ime
we were unable to sell the dr ied pigeonpeas harvested from this crop. But the
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situation is n o w changing and there is more interest in pigeonpea product ion for
both h u m a n food and for animal feed in Nigeria, Mali, and Burkina Faso.
Interest in pigeonpea product ion for export should not obscure the fact that the
basic importance of the crop is that it provides a high protein input to the diets of
many of the poorest people of the developing countries, particularly to those
living in the harsh environments of the semi-arid tropics. Al though it ranks only
sixth among grain legumes of the tropics in terms of area sown and product ion, its
very diverse usages ensure an important place for pigeonpea in the farming
systems adopted by smallholder farmers. In addit ion to its major use as dhal, the
fresh green peas and in some cases the young pods are eaten as vegetables.
Crushed dr ied seed and the residues from processing of dhal are used in animal
feeds, and the foliage is used as fodder. Stems are used in construction of huts ,
fencing, and baskets, and (particularly in the more arid regions) are used as
fuelwood, thus conserving animal manure for soil improvement .
Growing pigeonpea either as a sole crop in rotation wi th cereals or as an
intercrop component wi th cereals improves soil fertility both through symbiotic
nitrogen fixation and through the plant ' s ability to access scarce nutrients from the
deeper soil zones wi th its long roots and to transfer them to the soil surface
through leaf d rop . Pigeopeas are also used to reduce soil erosion by sowing them
along contours or on b u n d s in hilly areas (e.g., in the Dominican Republic and
Nepal) . They can also be used as windbreaks to reduce soil erosion on the light
sandy soils of arid regions such as the West African Sahel. Their use in agrofores-
try is currently being examined.
Because I am convinced of the present usefulness and great future potential of
the crop for improving the lot of the rural and urban poor of the semi-arid tropics
and contributing to the financial well-being of producing countries, I have con-
centrated on the positive side of pigeonpea. However, I am fully aware of the
m a n y and varied product ion constraints and economic problems that have to be
overcome if we are to obtain full benefits from this unique and valuable crop.
ICRISAT's Legumes and Resource Management Programs are committed to find-
ing solutions to those problems that have global occurrence and importance. The
regional programs such as the ones unde r discussion in the eastern and southern
African countries will focus more on local problems. Hopefully, there will be
considerable spin-offs in information, genetic materials, and technologies from
the various research and development programs. The strong farming systems
focus of the work should contribute greatly to the goal of developing sustainable
and ecologically sound agriculture in the developing countries of the semi-arid
tropics.
D. McDonald
Legumes Program Director
ICRISAT Center
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Section II
The Nairobi Meeting
Introductory Remarks
Let me a d d my word of welcome on behalf of ICRISAT and its Eastern Africa
Regional Cereals and Legumes Program (EARCAL) based here in Nairobi. We are
indeed very pleased that all of you have been able to come to this impor tant
workshop to launch this Pigeonpea Project for Eastern Africa. We are h a p p y that
representatives of the national programs of Burundi, Kenya, Sudan, and Uganda
are here. A representative from Ethiopia is not expected to attend the meet ing
because pigeonpea is not currently one of their priority research areas. We d id not
receive responses to our repeated telexes inviting Rwanda and Somalia to partici-
pate in this meeting. However, we assume that this is due to communication
problems and we intend to continue to try to contact them.
I also wan t to take this oppor tuni ty to sincerely thank the African Development
Bank for providing funds for the project, and for the confidence that the Bank has
placed in ICRISAT to manage this project for eastern Africa as well as the other
part of the project that will serve southern Africa, for which a similar launching
meet ing is scheduled later this month in Lilongwe, Malawi. I would also like to
acknowledge the suppor t of Semi-Arid Food Grains Research and Development
Project (SAFGRAD) of the Organization for African Unity (OAU) for funding the
Eastern Africa Regional Sorghum and Millets Network (EARSAM) and for pro-
viding the umbrel la unde r which ICRISAT has been operat ing in eastern Africa
for a long time.
As most of you know, ICRISAT, whose headquarters are located near Hy-
derabad, India, is a world center for improvement of its manda te crops and
associated farming systems in the semi-arid tropics. The Institute has a role to
play in helping the farmers of this region increase their productivity, thus ensur-
ing food security. In addi t ion to research, other key elements in ICRISAT's role are
h u m a n resource development , especially within the national agricultural research
systems, and transfer of technology to the farming communi ty through national
and regional agricultural agencies.
EARCAL is the a rm of ICRISAT that focuses on crop improvement in eastern
Africa. Three of the five EARCAL scientist positions are core funded. A fourth
position (Pigeonpea Agronomist) is funded by this ADB Pigeonpea Project, and
the fifth position, Coordinator for the EARSAM Network, is funded by the O A U /
SAFGRAD.
Once again, welcome to this meeting. I hope that all of us find it useful and
enjoyable.
S.B. King
Team Leader
ICRISAT / EARCAL
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Program Objectives
In a meet ing in 1986, scientists from eastern and southern Africa involved in grain
legume improvement research, recommended that ICRISAT should become ac-
tively involved in pigeonpea improvement in the region. As a result, a p igeonpea
improvement project for eastern a n d southern Africa w a s prepared by ICRISAT
that same year, and in 1988 a request was submit ted to the African Development
Bank to finance the project. ICRISAT recognizes the importance of pigeonpea in
eastern and southern Africa and is committed to improving yield and produc-
tivity there. As a first step, in 1989, an ICRISAT pigeonpea scientist w a s stat ioned
in Kenya to initiate pigeonpea work. In 1991, after the African Development Bank
approved the funding for a pigeonpea improvement project in eastern and south-
ern Africa, two addit ional scientists were recruited: a Breeder stat ioned in Malawi
and an Agronomist in Kenya.
ICRISAT, as you all know, responds to individual national requests for germ-
plasm, training, information, and scientific assistance. ICRISAT has previously
held numerous workshops and meet ings on legumes, including pigeonpea. In the
past, national p rogram scientists were invited to these meetings as representatives
of individual countries. Today's gathering, on the other hand , has for the first t ime
brought together administrators and scientists from both eastern Africa and ICRI-
SAT to develop a broad regional framework for collaborative research on pi-
geonpea improvement and its cropping systems. Also present at this meet ing are
other specialists whose presentat ions we believe will help us to formulate our
research strategies.
Through the presentat ion of papers and discussions, each country 's representa-
tives shou ld address the following impor tan t topics in o rder to successfully
launch this project.
1. Identify your country 's particular constraints to improved pigeonpea p roduc-
tion as well as your resources and needs for research. The project has a limited
provision for supplies to suppor t pigeonpea research.
2. Identify your needs. The project has provision for training scientists and tech-
nicians,
3. Identify y o u r priori t ies to de te rmine which research problems the project
should tackle and h o w they should be tackled.
4. Draft a general work plan. Details of this work plan may requireattention at a 
later date.
5. Assess the capability and commitment of your ne twork program to under take
collaborative research.
In all our deliberations we should remember that our improved technology
m u s t reach the farmers. In drafting a work plan, therefore, a technology exchange
component should be included.
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A diverse range of maturi ty groups of pigeonpea is available and many crop-
p ing systems and usages for the crop exist. These considerations should also be
considered w h e n drafting a general work plan.
We hope to conduct travelling workshops and to hold meetings every 2 years
to discuss our results.
S.N. Sil im
Associate Principal Agronomist
ICRISAT / EARCAL
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Opening Address
Mr Chairman, Ladies and Gentlemen.
I wou ld like to join others w h o have welcomed you all to this first Launching
Meet ing of the African Development Bank/ICRISAT Collaborative Pigeonpea
Project for Eastern Africa. I am glad to see so m a n y eminent scientists participat-
ing in the meeting.
Africa is presently undergoing great changes wi th many challenges to be faced.
One of greatest of these is for the continent to become self-sufficient in food. This
challenge becomes greater as the populat ion of the continent grows nearly 3% per
annum. Improved plant and animal product ion is of critical importance.
The Organizat ion of African Unity, through its technical depar tment , and in
conjunction wi th national governments , international organizations, and donor
agencies, is t rying to alleviate this problem. This is being done by developing
improved farming methods , superior crop varieties, and better animal health care
and nutri t ion.
Because m u c h of Africa is semi-arid and subjected to frequent droughts , I am
glad that the project will develop n e w drought-resistant crops such as pigeonpea,
while improving traditional ones.
The catastrophic d rought in Africa dur ing the 1970s led the African govern-
ments , in 1977, to create a mul t idonor organization, the Semi-Arid Food Grains
Research and Development (SAFGRAD), to oversee the development of drought-
resistant crops. The organization w a s established to promote and utilize scientific
research for sustainable product ion of the staple food crops of semi-arid Africa.
It was through SAFGRAD that ICRISAT established its Eastern Africa Regional
Cereals and Legumes (EARCAL) Program, wi th its headquar ters in Kenya. EAR-
CAL began its work wi th sorghum and millets improvement in 1982, add ing
pigeonpea in 1989. I am glad to note that the African Development Bank realizes
the impor tance and potential of p igeonpea in semi-arid Africa, and provides
ICRISAT wi th the necessary financial suppor t to expand its research and develop-
men t for pigeonpea. This regional research program brings together national
scientists from eastern Africa to deve lop improved varieties a n d cul t ivat ion
methods of p igeonpea and to transfer this technology to the farmers. It also
provides an oppor tuni ty for these scientists to share their experiences, findings,
and ideas. Finally, the regional p rogram provides training and exchange of ma te -
rials to bui ld appl ied research capability.
Pigeonpea is a un ique crop in m a n y ways . It is a perennial l egume and a 
w o o d y shrub. Because it is a perennial , p igeonpea gives mult iple harvests. Be-
cause it is a legume, it is a good soil conditioner. The plant is drought- tolerant
because of its deep root system which extracts i ron-bound phosphorus . Grown as
an annual crop, p igeonpea has a matur i ty per iod ranging from 90 to 270 days. It is
used in m a n y ways in h u m a n diets. I t is also an excellent protein base for animal
a n d poul t ry feed.
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Pigeonpea is g rown in 37 African countries as a mul t ipurpose legume crop. In
eastern Africa, it is grown on a large scale in Kenya, Tanzania, and Uganda, wi th
smaller areas of the crop found in Ethiopia, Burundi, and Sudan. The grain is
exported to Asia, Europe, and America.
Pigeonpea production, however, has remained low, only 300-700 kg ha -1 . I am
glad to say that recent research conducted by ICRISAT and other organizations
has improved the productivity of new pigeonpea cultivars which have potential
yields of more than 2000 kg ha -1 . This increase of over 200% is excellent. Further-
more, these n e w varieties mature in about half the time. I appeal to you, the
scientists and academicians of eastern Africa, to transfer these new varieties and
cultivation methods to the farmers as soon as possible. In this regard it is pleasing
to note that the Kenya Agricultural Research Institute (KARI), the Ministry of
Agriculture of Kenya, and ICRISAT are presently collaborating in the testing of
the new varieties of pigeonpea in the field in Eastern Province. They are also
developing suitable methods of pest management . When the new techniques
have been tested they will be transferred to other semi-arid regions of Africa.
The p rogram of this meet ing is packed full wi th technical subjects which you
have come here to discuss. I will therefore take no more of your time.
It n o w gives me great pleasure to declare this meet ing officially open.
W.N. Masiga
OAU / IBAR
Nairobi
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Country Report Summaries
Pigeonpea Production and Research in Burundi
W. Godderis 
Information on pigeonpea production in Burundi is largely based on two surveys,
one in the Moso region and the other in the Kirimiro region. Pigeonpea is grown
extensively, wi th little or no improved cropping techniques, as an intercrop in
rural areas.
Most farmers cultivate pigeonpea as an annual crop; a few prefer ratooning.
The major abiotic constraints identified by farmers are drought at the end of the
dry season and heavy rainfall dur ing the rainy season. Seedling wilt and borers
are considered the major biotic constraints, whereas ants, birds, and moles may
cause minor losses. Lack of seed distribution and lack of help from agricultural
projects are recognized as impor tant socioeconomic constraints.
The farmers cultivate two long-durat ion varieties, Isega and Itenda. In the
Moso region, 1 kg seed reportedly yields 8-10 kg. Because pigeonpea is grown for
local consumption, its market ing potential is still very limited. In the 1990/91
season, the Institut des sciences agronomiques du Burundi (ISABU) initiated
research on pigeonpea. Variety trials were conducted at its research stations in the
Imbo and Moso regions. At both locations, two introductions from ICRISAT, ICPL
87W and ICPL 87B, gave the highest yields among the trial entries. In 1991/92, in
collaboration wi th the Faculty of Agronomic Sciences of the University of Bur-
undi , ISABU focused on five objectives. More funding is needed to suppor t fur-
ther collaborative research.
Status and Needs of the National Pigeonpea Research
Program in Kenya
M. Siambi, P.G.A. Omanga, and W. Songa 
Pigeonpea is the most impor tant grain legume in the semi-arid region of eastern
Kenya. Annua l product ion is est imated at 176 000 t from an area of over 200 000
ha, mainly in Machakos, Kitui, Embu, and Meru districts. Productivity is highly
variable, depend ing on the cropping system and may range from 500 to 800 kg
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ha -1 . It is mainly consumed as whole d ry grain in a number of dishes, bu t a large
amoun t is also consumed in the form of green peas.
Farmers grow landraces that take 8-11 months to mature . These landraces are
sown at very low plant densities, which is uneconomical on spatial and temporal
scales. Pigeonpea is g rown as an intercrop in diverse spatial arrangements , de-
pend ing on w h a t the farmer perceives as the main component in the intercrop
complex. Research work on this crop has centered on finding solutions to the
various constraints identified by several surveys of the major growing districts.
Breeding selections concentrating on short-durat ion genotypes and basic charac-
teristics such as bold, cream-colored seeds have led to the release or varieties that
mature in 4-5 months . A large amoun t of germplasm, both local and exotic, has
been evaluated. Diseases and pests remain the major challenge. Fusar ium wilt
and cercospora leaf spot are known to cause yield losses that may be as high as
75-85%, depend ing on the location and season.
Increased product ion can be achieved by improving the product ion practices,
since the full potential of the present area under pigeopea is yet to be realized.
Introduction of short-durat ion genotypes in rice- and wheat-based cropping sys-
tems offers ample scope for expansion. More coordinated market ing of the crop is
necessary to protect the farmers from exploitation by merchants. Potential exists
for the export of whole grain as well as processed products . Diversification in
utilization through the popular izat ion of new products should st imulate p roduc-
tion through increased demand .
Linkage wi th the extension services and national programs in the region is
emphasized. ICRISAT, through its role in making germplasm available and in its
part icipation in specific collaborative projects, will serve as a catalyst in helping
Kenya 's p igeonpea p rogram to achieve its goals.
Status and Needs of Pigeonpea Research in Sudan
H. A. O. El Awad 
Pigeonpea cultivation in Sudan is not a high priority within the national program
at present. Al though it is probably well suited to the harsh drought-stressed
condit ions prevail ing over much of the country, it is a nontradit ional crop that has
yet to prove itself.
The most favorable agroecological region of Sudan for pigeonpea cultivation is
in the South. Unfortunately, however, civil unrest there prohibits agricultural
research. Sudanese scientists will therefore work out a plan for mechanized farm-
ing in eastern Sudan, and after this work is initiated research on the crop will be
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extended to western Sudan. Agronomic experiments in the country 's various
isohytes are proposed with sole cropping, intercropping, and alley cropping.
Pigeonpea Production and Research in Uganda
M. S. Musaana, D. S. O. Osiru, and N. M. Silim
Pigeonpea is impor tant in Uganda as both h u m a n food and animal feed. It is also
a source of high-quality protein. Currently the yield at farm level is low but the
potential is very high. Constraints to production presently include lack of im-
proved varieties, the narrow genetic base of present cultivars, damage by pests
and diseases, inefficient plant types, and the lack of a seed multiplication and
distr ibution program. Storage and postharvest processing require immediate re-
search attention. In the past our breeding research concentrated on developing
high-yielding, short-durat ion cultivars; searching for male sterility; examining
disease resistance; and developing composites.
Other studies investigated a diallel crossing system from which good combin-
ing parents were identified. Looking toward future application in selection pro-
grams, we also noted the gene action for yield and yield components . Using path-
coefficient analysis to measure direct effects on yield, we found that the compo-
nent wi th the greatest effect was pod clusters per plant. Seed size had the least
effect, and the pods-per-plant component was somewhere in the middle. Also
examined were populat ion, spacing, and intercropping.
Current and future research strategies are discussed in light of the increasing
emphasis on pigeonpea as a supplement to protein-deficient diets and as a possi-
ble nontradi t ional export crop in Uganda.
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Special Topic Summaries
Past, Present, and Future for Research on Pigeonpea
in Eastern Africa
J. F. M. Onim 
The pape r reviews p igeonpea research in eastern Africa from the mid-1950s to the
present . Five thousand accessions of p igeonpea were received by Makerere Uni -
versity in the early 1970s from an Asian collection compris ing accessions from
India, Pakistan, a n d Bangladesh. Some of this germplasm was transferred to the
Kenyan nat ional p rog ram in 1974 and used to initiate Kenya 's p igeonpea im-
p rovemen t p rogram. Some of the Makerere germplasm w a s sent to the Interna-
tional Inst i tute of Tropical Agricul ture (IITA) in Nigeria in mid-1970, from where it
eventual ly reached ICRISAT Center.
The current p igeonpea research jointly under taken by Kenyan scientists and
the ICRISAT / EARCAL team is summar ized . Looking ahead toward the future, it
is emphas ized that p igeonpea research programs should not only develop high-
yielding, shor t -dura t ion cultivars, they should also evaluate the potential of the
locally adap ted m e d i u m - and long-durat ion and perennial landraces. A strong
case is m a d e for the formation of an eastern African pigeonpea network.
Pigeonpea Germplasm Resources in Eastern Africa
P. G. A. Omanga 
Africa, wi th about 500 000 ha, is second only to the Indian subcont inent in pi-
geonpea hectarage. The crop has been cult ivated in Africa for more than 4000
years. Al though its center of origin remains a subject of dispute , most authori t ies
agree that the presence of m a n y close relatives and the diversity of the ge rmplasm
in India indicate that that country was the bir thplace of pigeonpea. Eastern Africa,
however , if not the center of origin of pigeonpea, is certainly the second most
significant center of diversity. Eastern Africa produces about 10% of the total
wor ld product ion , and Kenya, wi th over 200 000 ha, is Africa's largest producer.
O t h e r eas te rn African coun t r i e s p r o d u c e lesser a m o u n t s . U g a n d a p r o d u c e s
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50 000-90 000 ha, and while exact figures are presently unavailable, pigeonpea is
an important crop in areas of Burundi, Ethiopia, and Sudan.
While ICRISAT has collected 11 171 pigeonpea accessions from 52 countries,
India, with 9136, has contributed over 90%. Only 900 accessions have thus far
been collected from eastern and central Africa. Pigeonpea breeding in eastern
Africa is a recent undertaking. Although a few new cultivars have been devel-
oped and released for general cultivation, most of the cultivated area is still sown
to landraces. This paper identifies efforts made by national programs in the region
to collect local pigeonpea landraces for use in breeding programs. The collection,
conservation, and evaluation of pigeonpea are delineated.
New Pigeonpea Production Systems in Eastern Africa
Laxman Singh, S.N. Silim, and P.G.A Omanga 
Pigeonpea is widely distributed throughout Africa. The principal producers of
pigeonpea in eastern Africa are Kenya and Uganda, with small production areas
in Burundi, Ethiopia, and Sudan. The most prevalent pigeonpea production sys-
tem in the region is based on photoperiod-sensitive, long-duration cultivars inter-
cropped with cereals (maize, sorghum, or pearl millet) and short-duration
legumes. In this system the productivity of pigeonpea is low; mainly due to low
population, drought stress, and insect pests and diseases. Improving production
systems involving long-duration pigeonpea requires:
• developing varieties that are higher-yielding, less susceptible to pests and
diseases, and white- and bold-seeded;
• determining optimal population and sowing patterns in relation to major
intercrops;
• developing integrated plant protection systems; and
• developing postharvest handling and marketing components.
New pigeonpea plant types of short or extra-short duration have been devel-
oped for sole cropping and are suitable for three agronomic practices.
1. Short-season sole cropping. The new crop is sown in areas with bimodal
rainfall but where the annual precipitation is below 600 mm (e.g., eastern
Kenya). To transfer the technology of short- and extra-short-duration pi-
geonpea in this area would require the identification of optimal plant density,
optimal pest protection measures, and the cultivars best suited to the region.
2. Multiple harvest. Suitable areas require high rainfall and cultivars with good
ratoonability (e.g., ICPL 87 and KAT 60/8).
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3. Rotation and double cropping. In areas with high rainfall, short- or extra-
short-duration pigeonpea can be grown before or after a cereal or a short-
duration legume crop. Potential areas are:
• Burundi: the Imbo and Moso regions;
• Kenya: where Mwea and Ahero rice-based cropping schemes are used and
in the Rift Valley after wheat;
• Sudan: after sorghum in mechanized farming in the central region; and
• Uganda: after millet or groundnuts in the North.
Processing the Pigeonpea: the Kenya Experience
A. O. Makhoha 
In Kenya, pigeonpea is processed into dhal by several millers. The basic dhal 
processing steps include loosening and removing the pigeonpea husks. Dhal yield
is comparatively low because of the low quality of raw material grains and be-
cause of high milling losses. Protein is lost during dhal processing, but this is
compensated by an improvement in digestibility and net protein utilization.
The main constraint in the pigeonpea milling industry is the insufficient supply
of raw material. However, the anticipated regional cooperation in eastern Africa
as well as the liberalization of pigeonpea marketing in the region may increase the
production and supply of pigeonpea. It appears likely that in future pigeonpea
will be processed into an array of products in Kenya.
Pigeonpea Marketing in Kenya
O. L. E. Mbatia and P. M. Kimani 
Pigeonpea is one of the most important legumes in Kenya because it is drought-
tolerant and is a multi-purpose crop. The major growing areas are semi-arid with
less than 800 mm annual rainfall. The principal producing districts are Machakos,
Kitui, Meru, and Embu, all in Eastern Province. The area under pigeonpea in
Kenya is estimated to be 115 000 ha. Kenya is the world's second largest producer
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of p igeonpea after India. The pu rpose of this paper is to evaluate the product ion,
market ing , and pricing of pigeonpeas.
Five h u n d r e d farmers were randomly sampled from the three principal p ro -
duc ing districts. The sample comprises 200 farmers from Machakos, 150 from
Embu, a n d 150 from Kitui. In addit ion, market ing surveys were conducted in
shops selling cereals and legumes, and in open markets in Nairobi District. I t was
found that most farmers intercropped pigeonpea mainly wi th maize, beans , cot-
ton, and sorghum. Factors contr ibuting to low yield include lack of super ior
varieties, diseases and pests, d rough t stress, poor soil fertility, poor crop husban-
d ry practices, poor prices, and poor marke t ing systems and infrastructure.
The farmers in the survey harvested an average of 4 bags of which they sold an
average of 2.4 bags. Almost all the farmers in the s tudy area reported that they eat
p igeonpea at least once a week. The marke t ing of p igeonpea is poorly structured.
Market outlets for p igeonpea for farmers include neighbors, nearby shops , and
local markets . About 5% of the farmers considered the prices they received as
very good, 23% as good, 19% as fair, 32% as poor, and 22% as very poor. Problems
ment ioned by farmers concerning the market ing of pigeonpea were t ranspor t ing
their p roduce to the market and selling it.
The s tudy concluded that the future of p igeonpea in Kenya is de termined by
the 'four Ps ' : product ion, promot ion , price, and product . As product ion improves
wi th the availability of improved varieties and better managemen t of diseases and
pests, the need to improve the formal market ing of p igeonpea will become urgent.
Policymakers need to p romote local and export market schemes while seeking an
appropr ia te pricing policy.
Finally, the improvement of access roads to product ion areas and storage facili-
ties should be assigned a high priority.
The Nile Valley Regional Program:
a Successful Model for Technology Transfer
M. B. Solh 
The Internat ional Center for Agricultural Research in the Dry Areas (ICARDA) is
one of 17 centers coordinated by the Consul ta t ive Group on International Agri-
cultural Research (CGIAR). The Center, located near Aleppo, Syria, has a regional
responsibility for agriculture in West Asia and Nor th Africa (WANA). One of
ICARDA's p r imary activities is its extensive outreach p rogram through which it
tries to transfer improved technologies to the region's national agricultural re-
search systems.
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ICARDA's first out reach p rogram was the Nile Valley Regional Program
(NVRP), which was established in 1979. This program sought to link scientists
both wi th in countries and within the region by addressing the var ious research
and training needs , thereby strengthening the national programs. Outreach pro-
grams like the NVRP provide feedback from the region to ICARDA so that the
Center can best orient its research agenda. The programs also promote leadership
at both nat ional and regional levels, facilitate cooperation among countries, opti-
mize the use of scarce resources, and encourage self-reliance. ICARDA believes
that s t rong national p rograms are prerequisite to the establishment of effective
regional networks .
The paper outlines the history of the NVRP, the various crops grown within the
scheme (principally faba bean), the countries involved, and the program's donors .
The NVRP methodology and activities are discussed in detail, and the parameters
for measur ing the p rogram's impact are explained.
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National Program Requirements
Burundi
National Objectives
Government technicians presently spend only 5-10% of their t ime on pigeonpea.
The balance of their t ime is mostly spent on beans, the staple food crop. The main
objective is to divert more research attention toward pigeonpea.
Proposed Execution of Priorities
1. Conduct surveys on constraints and market ing potential
2. Collaborate wi th the Institut de recherche agronomique et zoologique (IRAZ)
in collection of landraces
3. Conduct trials at research stations and farms on:
• short -durat ion cultivars
• pest and disease resistance
• screening for large and whi te seeds
4. Test h u s b a n d r y technology a d o p t e d by ne ighbor ing countr ies or recom-
m e n d e d by ICRISAT
5. Initiate agroforestry research in collaboration with ICRAF and IRAZ
Present Commitment
The Government operates a research station, and the national system's Institut
des sciences agronomiques du Burundi (ISABU) has a defined research priority
for legumes.
Present Human Resources and Future Needs
At present an expatriate scientist has been recruited by ISABU to coordinate the
country 's reasearch on legumes. This scientist is backed up by one national scien-
tist and one technician.
Needed:
• 1 technician
• 1 MSc in Agronomy
• I stat ion-based Agronomist
Requirements for Efficient Program Operations
1. Equipment
• 1 motorcycle (for technician)
• small equ ipment (later)
• supplies
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2. Ge rmplasm
3. Literature (books, journals, etc,)
4. ISABU needs to identify a donor to initiate a n e w crop
5. Fund ing for workshops , seminars , visits
6. Allocation of funds for small equ ipment by a Steering Commit tee
Overall Budget
Burundi seeks an a r rangement wi th ICRISAT similar to the one i t has wi th the
Centro internacional de agricul tura tropical (CIAT) for beans research.
Kenya
National Objectives
1. To improve seed product ion
• basic seed
• cost of mult ipl icat ion
• packaging, etc.
2. To transfer technology to farmers
• on-farm trials
• field days
• workshops
3. To improve crop protection
• breeding for resistance
• postharves t technology
4. To address the lack of diversity in util ization
• n e w food products
5. To identify appropr ia te product ion systems
• invest igat ion of existing systems
• synthesis of appropr ia te old and new systems = best systems
6. To develop suitable varieties
• breeding
• ge rmplasm evaluat ion and rejuvenation
7. To investigate marke t ing (socioeconomic analysis)
Proposed Execution of Priorities
1. M e r g e t w o p r o g r a m s (Kenya Agr icu l tu ra l Research Ins t i tu te (KARI) a n d
Nairobi University) into one nat ional p rogram
2. D r a w up proposals and develop a work plan
3. Designate resource allocation
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Present Commitment
1. Government assigns high priority to agricultural research.
• KARI is a well-developed NARS.
• The Nat ional Dryland Farming Research Centre (NDFRC) at Katumani con-
ducts specialized crop research for dryland agriculture.
• Coordinat ion in the country will be handled by NDFRC-Katumani .
2. Farming systems research is suppor ted by Government .
3. Government has established and presently maintains a seed genebank.
4. Laboratory equipment designated for use in agricultural research has been
purchased by Government .
5. Fund ing is available for workshops , seminars, and visits (KSh 200 000 annually
budgeted) .
Present Human Resources and Future Needs
Category Present
Breeder 4 
Agronomis t 1 
Postharvest Entomologist 0 
Food Science Technologist 0 
Future
1
2
2
1
Requirements for Efficient Program Operations
1. Equipment
• 2 microcomputers
• 1 vehicle
2. US$ 400 000 to initiate work on seed product ion
Sudan
National Objectives
To initiate pigeonpea research, mostly in Western Sudan. Sudanese scientists will
work out a plan for the mechanized farming in Eastern Sudan. Southern Sudan
has the highest potential for pigeonpea but political unrest has prevented work on
the crop.
Proposed Execution of Priorities
1. Test p igeonpea in the 300-400 mm isohyte in sandy soils.
a. Sole cropping. Objective: by identifying short- and extra-short-duration cul-
tivars for cultivation as a sole crop dur ing fallow years, to:
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• improve soil fertility
• shor ten fallow per iod
• p rov ide food, feed, and fuel
b . In tercropping
• mi l l e t /p igeonpea
• s o r g h u m / p i g e o n p e a
• s e s a m e / p i g e o n p e a
c. Alley c ropping (agroforestry)
• wi th g u m (Eucalyptus) trees
2. Test p igeonpea in the 500-600 mm isohyte in heavy soils.
a. Sole cropping. Objective: to identify med ium-dura t ion cultivars to be grown
as sole crops in rotat ion wi th so rghum
b. Intercropping
• s o r g h u m / p i g e o n p e a
• c o w p e a / p i g e o n p e a
c. Identify perennial p igeonpea for cultivation unde r supp lemen ta l irrigation
for:
• grain
• ability to regenerate (fodder)
• capacity to branch
Present Commitment
The Eastern Africa Pigeonpea Project needs to m a k e a start w i thou t expecting an
initial contr ibut ion from the Government of Sudan. At present the Government is
not funding p igeonpea research. It is necessary first to prove that the crop can
grow in Sudan . A case in point is cowpea, which, after being successfully culti-
va ted in Sudan , w a s allocated funding for research.
Present Human Resources and Future N e e d s
Sudan ' s h u m a n resources are a t present very meager (one Agronomis t /Breeder ,
one technician), and its immedia te requirements are not great.
Immedia te needs :
• 1 MSc in A g r o n o m y / B r e e d i n g
• 3-4 technicians
Requirements for Efficient Program Operations
1. G e r m p l a s m int roduct ion
• extra-short-durat ion
• shor t -dura t ion
• med ium-du ra t i on
• long-dura t ion
2. Opera t ional funds for day -wage laborers and fuel
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Uganda
National Objectives
(The objectives are listed in order of priority. There was a ' tie' for third priority,
hence no fourth priori ty is listed)
1. To gain a clear under s t and ing of the existing farming systems through rapid
rural appraisal .
2. To acquire n e w varieties through collection, introduction, evaluation, and diag-
nostic surveys on constraints.
3. To develop appropr ia te postharvest systems.
3. To improve product ion systems through agronomic studies.
5. To encourage technology transfer of the new product ion systems through both
on-farm and adapt ive research.
6. To unde r t ake socioeconomic studies to obtain detailed information on local
and export markets .
Proposed Execution of Priorities
Objec-
tives
1
2
3
4
5
6
1st year
Rapid rural
appraisal
(6-9 months)
Acquire and
evaluate
germplasm
Postharvest
systems (start
after rapid
rural appraisal)
-
-
-
2nd year
-
Acquire and
evaluate
Postharvest
systems
Assemble
knowledge
from collabor-
ating countries
and test
-
-
3rd year
-
Evaluate
Postharvest
handling
Test
Technology
transfer
on-farm
-
4th year
Re-appraisal
(6-9 months)
Evaluate and
release
Processing and
postharvest
storage
Test and
develop in-
country
Adaptive and
on-farm
Socio-
economic
studies
5th year
-
Evaluate and
release
Processing
and postharvest
storage
Test
in-country
Adaptive and
on-farm
Diagnostic
evaluation
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C o m m o n g r o u n d s of opera t ion for formulat ion of regional subprojects:
• in tegrated pest m a n a g e m e n t
• pos tharves t hand l ing
• socioeconomic s tudies
Present Country Commitment
Governmen t is present ly funding the following:
• provis ion of m a n p o w e r
• ex-situ main tenance of ge rmplasm
• main tenance of research facilities at Makerere and K a w a n d a
• well-established infrastructure ( including land a n d buildings)
• research is a m o n g the six top priorit ies in the country.
Present Human Resources and Future Needs
Name
M.S. Musaana
RR. Rubaihayo
D.S. Osiru
Areke
N.M. Silim
M. Ugen
Nanyenya Ntege
Deficit
Qualification
MSc
PhD
PhD
BSc
MSc
MSc
BSc
Profession
Plant Breeder
Plant Breeder
Agronomist
Breeder
Postharvest Entomologist
Technology Transfer Officer
Socioeconomist
Pathology
Training
needs
MSc
PhD
MSc
MSc
PhD
Requirements for Efficient Program Operation
1. Transport
To conduct mult i locational and on-farm research t ranspor t is needed to aid the
p rog ram as follows:
• 2 4-wheel-drive double cabin p ickups (diesel)
• 4 motorcycles
• 10 bicycles for technical staff and contact people in the field for on-farm and
adap t ive research
2. Operational funds
• vehicle main tenance and fuel
• l and p repara t ion , sowing , w e e d i n g , a n d ha rves t ing ( including over t ime
payment )
• materials (e.g., tags, labels, pape r bags , g u n n y sacks)
3. Field and laboratory equipment
• leaf area meter
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• incubator, autoclave, computer , printer, photocopier
• laboratory chemicals and glassware
• balances (scales)
• one c o m p o u n d and one dissecting microscope
• lab coats a n d stat ionery
• greenhouses
4. Al lowances
• safari d a y al lowances
• n ight al lowances
• incentive al lowances for staff at all levels (present Government salaries are
very low: successful projects have included this parameter for better research
output )
5. Tra ining
• workshops
• seminars
• short courses
• higher degrees
• books
• journals
Overall Budget (in U.S. $)
1st year
$0.3 m 
Training
Transport
Equ ipment
Opera t ional
al lowances
2nd year
$0.2 m 
Training
Equipment
Opera t ional
al lowances
3rd year
$0.18 m 
Training
Chemicals
Operat ional
al lowances
4th year
$0.16 m 
Training
Chemicals
Operat ional
al lowances
5th year
$0.16 m 
Training
Chemicals
Operat ional
al lowances
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R e c o m m e n d a t i o n s
Part icipants we re requested to d iv ide their priorities into three categories:
• Technical
• Training
• Other needs
These priori t ies are dynamic and not rigid. They are given as guidelines wi th
the u n d e r s t a n d i n g that per iodic adjustment will be necessary.
Technical Priorities
Table 1. Prioritization of technical requirements, by country.
Country
Burundi
Kenya
Sudan
Uganda
Priority
1 2 
RRA1 V 
SP TT
A V 
RRA V 
1. RRA = Rapid rural appraisal.
V = Variety development.
PH = Postharvest technology.
SP = Seed production.
3
A
CP
PH
P H / A / C P
CP
TT
A
SE
4
TT
PH
TT
5
SE
A
SE
I T
6
V
SE
= Crop protection.
= Technology transfer.
= Agronomy.
= Socioeconomics.
7
SE
Regional Activities
Crop protection. A l though crop protection was not s h o w n as important , i t was
agreed that i t w a s an impor tan t aspect which is properly covered unde r variety
development . Crop protection should be conducted as integrated pes t /d i sease
m a n a g e m e n t p rograms . It was agreed that it should be a regional activity.
Postharvest technology. Two aspects of postharvest technology were identified:
• processing
• postharves t losses
It w a s agreed that postharves t technology should be a regional activity wi th
processing being unde r t aken by Kenya and postharvest losses by Uganda . ICRI-
SAT has not d o n e m u c h work on storage pests. I t was agreed that the Legumes
Program Director w o u l d convey a message to ICRISAT adminis t ra tors that stor-
age pests are a major regional constraint.
Socioeconomic studies. This is another area that should be a regional activity.
Surveys need to be conducted (e.g., in crop market ing) .
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Germplasm exchange. Strong national programs such as Kenya's could initiate
ge rmplasm exchange by sending some of their promising cultivars to cooperating
countries for evaluation. Later, a regional nursery could be developed where
cooperat ing countries could contribute their promising lines. This may involve
both eastern and southern Africa.
Training Priorities
Table 2. Prioritization of training requirements, by country
Country
Burundi
Kenya
Sudan
Uganda
Requirement
Agronomy
Breeding
Agronomy
Breeding
Entomology
Food Science Technology
Agronomy
Breeding
Entomology
Breeding
Pathology
Economics
Food Science Technology
1. Bold face = most urgent.
2. 1 = BSc level.
Level of training
Technician MSc PhD
The principle behind the project is to be sustainable in the long term and not to
disintegrate once donor funding ends. Training should be focused on the pi-
geonpea crop in areas relevant to the research priorities of each country. The
research training location should therefore be within the region, or if necessary at
ICRISAT Center. Students seeking higher degrees can register either within the
region or at external locations.
Other Needs
Table 3 lists the priorities for i tems needed for successful implementat ion of the
project.
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Table 3. Prioritization of other needs.
Country
Burundi
Kenya
Sudan
Uganda
Priority level1
1
O F
OF
OF
OF
2
V
V
E
V
3
E
E
E
1. 1 = highest, 3 = lowest.
2. OF = Operational funds (labor, fuel, supplies,
allowances, incentives, etc.)
E = Equipment.
V = Vehicles.
The impor tance of incentives w a s clearly expressed dur ing the meet ing. Incen-
t ives shou ld , however , be a l lowed by na t iona l policy, a n d shou ld be ea rned
th rough mer i t a n d not th rough seniority alone.
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Plan of Act ion
Nominat ion of National Coordinators
Nat iona l coordinators for Burundi , Kenya, and Sudan are yet to be nominated;
U g a n d a nomina ted M. Musaana .
Deve lopment of Work Plan
ICRISAT p igeonpea scientists based in Nairobi will travel to each of the partici-
pa t ing countr ies to d r a w up detai led work plans.
Release of Funds
ICRISAT will d r a w up proposals based on agreed priorities for submission to
Bank officials for approval . The provision of funds to the national p rogram will be
wi th in w h a t the Bank has provided . While developing a methodology to assist
nat ional p rograms in the eastern Africa region, both the area u n d e r pigeonpea,
a n d t h e a c t u a l p o t e n t i a l for i m p r o v i n g p r o d u c t i v i t y wi l l b e t a k e n in to
considerat ion.
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C l o s i n g Remarks
I w o u l d like to take this oppor tun i ty to thank you for the ha rd work you have all
d o n e in p r e p a r i n g y o u r coun t ry repor t s a n d w o r k p lans p r io r to coming to
Nairobi , a n d for the effort you have m a d e to m a k e this impor tan t mee t ing a 
success. You have the dist inct ion of hav ing been selected by you r nat ional pro-
g rams to represent t hem at this historic occasion to lay the g r o u n d w o r k for a 
regional project that will serve the farmers of eastern Africa.
Of the seven countr ies in the region invi ted to at tend, three: Ethiopia, Rwanda ,
a n d Somalia, unfor tunate ly d id not a t tend. Ethiopia r e sponded to our invitat ion
by informing us that p igeonpea is not a crop of h igh nat ional pr iori ty at this t ime.
Somalia, as we all know, is present ly unde rgo ing civil unrest . We had no response
from R w a n d a . I t is possible that R w a n d a did not r espond d u e to reasons beyond
their control. ICRISAT hopes that, in t ime, each of these countr ies will find it
useful to par t ic ipate in the regional p igeonpea project.
The p igeonpea project for which we are breaking g round is a regional coopera-
tive ven tu re s u p p o r t e d by the African Deve lopment Bank. Due to t ime con-
s t ra in t s , i t w a s no t poss ib le to a r r a n g e full consu l t a t i ons b e t w e e n na t i ona l
p r o g r a m s a n d ICRISAT representat ives pr ior to this meet ing. I t is n o w our m u t u a l
r e s p o n s i b i l i t y t o w o r k t o g e t h e r t o d e v e l o p w o r k p l a n s for each N A R S
represented.
The Bank has allocated sufficient funds to suppor t Phase I of the project.
Cont inua t ion of the project beyond Phase I will d e p e n d on the project's success. It
is therefore critical that Phase I s h o w s impact . Each country should therefore
remain commi t ted a n d accountable to the project. Right now, at the beginning of
the project, we need to predict w h a t we are likely to accomplish so that we can
later measu re our achievement . Rapid rural appraisa l is a key tool for p lanning.
We need to p u t m o n e y w h e r e there is going to be impact . Before conduct ing any
trial, the possibili ty of success m u s t be de te rmined . Kenya has a wea l th of socio-
economic data , bu t this still needs to be assembled and publ ished. W h e n this is
done , o ther na t ional p r o g r a m s will be able to use Kenya 's mode l to accumula te
essential da ta in their o w n countr ies . For the project to succeed, we mus t evaluate
the chances of success.
In its initial s tages, the project 's emphas i s will be on research and training. It is
therefore impor t an t to form l inkages wi th deve lopmen t agencies so that ou r p rod-
ucts reach the farmer. Both research a n d deve lopment require diagnost ic study.
Since informat ion m a y al ready be available on improved product ion technology,
diagnost ic s tudy can be used to de te rmine whe the r available super ior technolo-
gies can be p u t to use to improve productivity.
We m u s t lay a solid foundat ion for ou r project to sustain it after external
funding has ended . Because donor s prefer projects that receive suppor t from the
nat ional p rog rams , NARS commi tmen t is key to the sustainabil i ty and success of
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the projects. Specifically, donors w a n t to see the impact of their inves tment in
farmers ' f ie lds .
P rograms on p igeonpea research are relatively better developed in Kenya a n d
Uganda , whi le in Burund i a n d Sudan research is likely to be of an exploratory
nature . We need to de te rmine agroecological zones in Kenya and Uganda so that
w h e n technology is deve loped we m a y extend to areas wi th similar agroecologi-
cal zones in Burund i and Sudan . We need to delineate product ion domains , after
wh ich we can exchange mater ia l and information.
H u m a n resources are our mos t impor tan t resources. Developing them mus t
therefore receive at tent ion. Educat ion and training, particularly for higher de-
grees, shou ld receive h igh priority, bu t should wheneve r possible remain wi th in
the region. Educat ion in the deve loped wor ld is becoming costlier every year.
Regional t ra ining will stretch the money, thus prepar ing a larger n u m b e r of scien-
tists a n d technicians than w o u l d be possible if the training were under taken in
deve loped countr ies .
I have one last appeal . A great deal of research has been done in the eastern
African region. This knowledge should be publ ished for others to k n o w wha t has
b e e n d o n e , t h e r e b y a v o i d i n g d u p l i c a t i o n o f effort w h i l e s h a r i n g v a l u a b l e
information.
The Director General of ICRISAT has asked me to br ing several copies of a 
recently publ i shed book on p igeonpea to this meet ing. Appropr ia te ly entitled The
Pigeonpea, i t is an exhaust ive examinat ion of the crop that has brought us to-
gether. On behalf of ICRISAT, it is my pleasure to present copies of The Pi-
geonpea to the Directors of Research from the four nat ional agricultural research
systems represented here, as well as to the representat ives of the Universities of
Nairobi and Makerere .
Finally, I w o u l d like to thank Dr King, Team Leader of EARCAL, ICRISAT's
research t eam in Nairobi , a n d part icularly Dr Silim, whose responsibility i t w a s to
organize the meet ing , for all they and the other members of their team have done
to m a k e this mee t ing successful.
Because of y o u r en thus iasm and hard work , the p igeonpea project has an
excellent chance for success in eastern Africa. Let me once again thank you for
par t ic ipat ing in this meet ing.
L. K. Mughogho
Cereals Program Director (Acting)
ICRISAT
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Section III
The Lilongwe Meeting
Introductory Remarks
It is a great p leasure to welcome you, the representatives of southern African
countr ies , to this impor tan t mee t ing in Lilongwe. We have come together to
discuss the impor tance of p igeonpea in the southern African countries w h e r e it is
present ly g rown a n d its potent ia l elsewhere. O u r hope is that together we can lay
the foundat ion of a dynamic collaborative project.
Delegates are here from Angola, Malawi , Tanzania, and Zambia . Other coun-
tries a n d internat ional agencies in the region have indicated their interest in the
project, a n d we h o p e they will part icipate in the future.
A l though the n u m b e r of par t ic ipat ing countries is lower than expected, three
of the four countr ies in the region w h e r e p igeonpea product ion is currently im-
por tan t are present . Of these four (Malawi, Mozambique , Tanzania, and Zambia) ,
only M o z a m b i q u e w a s unable to at tend. A n d we are del ighted that Angola has
dec ided to join us as well. Countr ies like Angola that are not growing pigeonpeas
n o w will soon be able to take advan tage of the research results of our collabora-
tive work .
Pigeonpea has m a n y qualit ies and uses. As h u m a n food i t is an excellent source
of protein. P igeonpea s tems are impor tan t as fuelwood. The crop has a un ique
ability to fix ni t rogen and mobilize nutr ients in the soil. It is a ha rdy crop that
prospers w h e r e others fail. Its modes t mois ture requirement makes it as a reliable
yielder even in d ry seasons. I t is an excellent intercrop component because i t does
not compete wi th associated crops. For all these reasons pigeonpea is an ideal
crop for sustainable agricul ture in small-scale farming. At the same time, h o w -
ever, it is also a high-yielding commercial crop on medium-s ized and large farms.
The creation of a collaborative p igeonpea project for eastern and sou thern
Africa wi l l p r o m o t e this versa t i le a n d va luab le crop , t h u s he lp ing reg ional
farmers in m a n y ways . The specific objective of the project is to deve lop and
dis t r ibute cult ivars for var ious agroecological zones and purposes . Al though the
challenge of identifying appropr ia te varieties for the m a n y types of potential uses
of p igeonpea is great, ICRISAT is ready. O u r colleagues in Nairobi have already
been work ing wi th p igeonpea in eastern Africa for several years. A n d Dr Tuwafe
has just joined our t eam here in Malawi as Associate Principal Pigeonpea Breeder,
the f i rs t t ime since our establ ishment in this country that we have been asked to
conduct research on a crop other than g roundnut . I feel that the future of pi-
geonpea cult ivation in southern Africa is in the best of hands .
We are profoundly grateful to the African Development Bank for agreeing to
finance ou r n e w collaborative project.
G. Schmidt
Team Leader, SADDC/ICRISAT G r o u n d n u t Project
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Program Object ives
This launching meet ing is the second in an inter-regional collaborative p igeonpea
project for bo th eastern and southern Africa. Al though the par t ic ipants gathered
here in Li longwe represent only the sou thern African region, we have m u c h in
c o m m o n wi th our ne ighbors in eastern Africa. I was fortunate to a t tend the first
mee t ing in Nai robi 2 weeks ago, and to have the oppor tun i ty to mee t the eastern
African delegates. Because both regions are characterized by great agroecological
a n d agronomic diversity, m u c h can be gained through collaborative work and the
flow of information. A n d avoid ing dupl icat ion of effort will save both regions a 
considerable a m o u n t of work.
This mee t ing will take place over 2 days , du r ing which two sets of papers will
be given. The first set of papers , the Count ry Reports , will give us a general idea
as to the s ta tus of p igeonpea product ion in each country represented. This will
p rov ide an oppor tun i ty to de te rmine the similarities and differences, as well as
the s t rengths a n d weaknesses , of p igeonpea cult ivation in the var ious countries.
The second set of papers , the Special Topics, will p rovide addi t ional information
about p igeonpeas .
Dur ing this meet ing, you will be asked to d r a w up a list of constraints to
p igeonpea p roduc t ion in your countr ies and the requirements you expect will be
necessary to address them. Once the list is complete, a r range the i tems by priority.
You should also identify, as specifically as possible, your training needs for both
scientific and technical personnel .
If your nat ional p rog ram has resources that can be util ized to further the a ims
of the project, these should be ment ioned .
The African Deve lopment Bank, which has agreed to fund the project, is part ic-
ularly interested in the level of NARS commi tment in under t ak ing collaborative
research.
As par t of its work plan, each country should nomina te a Nat ional Coordinator
to liaise wi th the African Deve lopment Bank, wi th ICRISAT, and wi th each other.
Various names for ou r n e w project have been suggested. A final decision will be
taken later at a Steering Commit tee meet ing. If you have suggest ions, please give
them to your Nat iona l Coordina tors once they have been nominated .
As you m a y know, I have already been des ignated as the ICRISAT scientist
responsible for p igeonpea in southern Africa, as have my colleagues Dr Laxman
Singh and Dr Said Silim for the eastern African region. All of us hope to mainta in
open lines of communica t ion wi th the Nat ional Coordinators , and to organize
b iannua l meet ings to share the results of our research.
S. Tuwafe
Associate Principal Pigeonpea Breeder
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O p e n i n g Address
Dist inguished Guests , Ladies and Gent lemen.
On behalf of the Government of the Republic of Malawi, I welcome all the
dis t inguished guests and delegates w h o have gathered here to discuss the future
of p igeonpea in the region.
First of all, I w o u l d like to express my gra t i tude to His Excellency the Life
President, N g w a z i Dr H. K a m u z u Banda, for directing me to open this launching
meet ing of the Eastern and Southern Africa Pigeonpea Project (ESAPP). As you
know, His Excellency takes agricul ture seriously. He is in fact his o w n Minister of
Agricul ture. I am therefore greatly honored and privileged to be given the oppor -
tuni ty to officiate at this open ing ceremony.
It is pleasing to note that this w o r k s h o p is being a t tended by delegates from
Angola, Tanzania, Zambia , and of course the host country, Malawi. Observer
delegates have also come from Kenya. I am del ighted to note that ICRISAT is
represented by the Inst i tute 's Depu ty Director General, Dr Y.L. Nene , w h o has
journeyed all the w a y from ICRISAT Center in India to join us today. His presence
is a clear indicat ion of the high priori ty ICRISAT has assigned to this meeting.
Pigeonpea is one of the most impor tan t food legumes in Malawi and other
countr ies of sou thern Africa. Pigeonpea is an impor tant pulse crop in Malawi ,
part icularly in the southern region. It can be g rown in almost all types of soils as
either a sole crop or in mixed cult ivation wi th cereal crops such as maize. Pi-
geonpea is a valuable source of protein and farmers grow it both for food and as a 
cash crop. Pigeonpeas improve soil fertility through nitrogen fixation and can be
g rown either as annua l or perennial crops. Present average yields obtained by
farmers in Malawi range from 0.4 to 0.8 t ha -1 . Potential yields of up to 1.7 t ha -1
can be at ta ined in pu re s tands .
The policy of the Malawi Government is to increase yields of p igeonpeas per
unit area of land. This can be achieved by sowing improved varieties and by
apply ing improved cultural practices. My Government is therefore intensifying
both research and extension efforts.
Realizing the impor tance of p igeonpea in Malawi and other southern African
countries , the Governmen t of Malawi last year invited ICRISAT to establish a 
regional p igeonpea project based at Chi tedze Agricul tura l Research Station,
w h e r e ICRISAT h a d a l ready ins ta l led a research inf ras t ructure to w o r k on
g r o u n d n u t . Earlier this mon th , Malawi hos ted the Fifth Regional G r o u n d n u t
Workshop for Southern Africa, another indication of the constructive collabora-
tion be tween ICRISAT and the Government of Malawi. Through these projects
a n d others , I bel ieve that Malawi is cont r ibut ing posit ively to the ideals of
SADCC.
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The objectives of this mee t ing are:
• to br ing together scientists and directors of agricul tural research to exchange
information a n d ideas on p igeonpea research and deve lopment in the region;
• to identify priori t ies related to the problems l imit ing p igeonpea produc t ion in
the region;
• to identify areas of cooperat ion and collaborative efforts a m o n g researchers;
a n d
• to establ ish l inks of coopera t ive w o r k t h r o u g h o u t the sou the rn African
region.
I am told that the p igeonpea research in sou thern Africa will be funded by the
African Deve lopment Bank and m a n a g e d by ICRISAT. In Malawi we also have a 
p i g e o n p e a research project funded by the Uni ted Na t ions D e v e l o p m e n t Pro-
g r a m m e (UNDP) and m a n a g e d by FAO. The Gove rnmen t of Malawi is grateful to
the African Deve lopment Bank for agreeing to provide funding for p igeonpea
research for sou thern Africa and for sponsor ing this workshop , and to U N D P and
FAO for their s u ppo r t of the Malawi Pigeonpea Nat ional Research P rogramme.
Finally, ICRISAT deserves our sincere thanks for accepting the responsibili ty of
coordinat ing the project.
This mee t ing has been called to facilitate exchange of scientific information
be tween regional scientists and those from elsewhere. Together you share the
impor tan t task of char t ing the direction of the p igeonpea research in sou thern
Africa in the 1990s. I wish you every success.
Mr Cha i rman , ladies and gent lemen, I declare the meet ing open. Thank you.
Hon. F.M. Kangaude, M.P.
Deputy Minister of Agriculture,
Government of Malawi
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C o u n t r y R e p o r t S u m m a r i e s
P i g e o n p e a i n A n g o l a
A. C. Chicapa-Dovala 
Al though some p igeonpea is g rown in isolated maize f ields, the crop is not well
k n o w n in Angola. However , there is some scope for conduct ing collaborative
trials wi th ICRISAT in the country.
Angola is a largely semi-arid country. Moreover, like its neighbors , it has suf-
fered from the d rough t which has affected the region for several years. Because
p igeonpea is resistant to drought , research on this crop for cultivation in Angola is
r ecommended as an urgent priority.
In this regard therefore I invite ICRISAT to take up this challenge and contact
the Director of the Nat ional Agronomic Research Institute, Mr Joachim Caesar, on
this matter.
P i g e o n p e a Research and D e v e l o p m e n t in M a l a w i
H. N. Soko 
Pigeonpeas in Malawi are very impor tan t as a source of high-quality protein for
b o t h h u m a n a n d l ives tock n u t r i t i o n . The c rop i s w i d e l y g r o w n i n m o s t
agroecological zones of the country, especially by smallholder farmers. It is u su -
ally g r o w n as an intercrop wi th staple food crops such as maize, sorghum, pearl
millet, or cassava. Most farmers g row long-durat ion landraces that are susceptible
to fusar ium wilt, a major product ion constraint.
Recent research efforts have resulted in the release of ICP 9145, a wilt-resistant,
long-dura t ion variety deve loped by ICRISAT. A few short -durat ion varieties in-
t roduced by ICRISAT have shown a good deal of promise and these should
short ly be released for cultivation. Present research efforts are directed toward the
deve lopmen t of high-yielding varieties of both short- and long-durat ion wi th
resistance to wilt and other diseases as well as to insect pests. Another impor tan t
research thrus t is the invest igation of suitable agronomic practices, part icularly
intercropping systems, that w o u l d fit into smallholder farming systems. A small-
h o l d e r s eed mul t ip l i ca t ion s c h e m e for the re leased var ie t ies in also be ing
developed.
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P i g e o n p e a I m p r o v e m e n t and Cropping S y s t e m s
in Tanzania
R. V. Ndondi 
In Tanzania, p igeonpea is g r o w n by smal lholder farmers us ing mainly tall peren-
nial landraces of long dura t ion . These are in tercropped wi th cereals, cassava, a n d
other l egumes . The area a n d product ion figures of p igeonpea are difficult to
quant i fy because the crop is in tercropped in small f ields or g r o w n as a backyard
crop, a n d because m u c h of the harves t i s consumed by the household .
Produc t ion constraints inc lude lack of improved high-yielding varieties, lack of
var ie ty of ag ronomic practices, pests and diseases, and unavailabil i ty of seed.
P igeonpea research objectives are to address these produc t ion constraints . Con-
straints to research inc lude lack of t ranspor t and insufficient funds.
Major sources of ge rmp la sm in Tanzania 's p igeonpea improvemen t p rog ram
h a v e been the Kenyan a n d Indian nat ional p rograms , as well as ICRISAT. Antici-
pa t ed research o u t p u t includes two shor t -durat ion varieties to be released soon,
i m p r o v e d agronomic practices, farmer awareness of n e w varieties a n d technolo-
gies, and , f inal ly , an increase in p igeonpea product ion.
P i g e o n p e a Product ion and Research in Z a m b i a
J. M. Mulila-Mitti 
Pigeonpea is a m ino r l e g u m e crop in Zambia wi th high potent ial for increased
product ion . Since presen t p roduc t ion is insufficient to meet current d e m a n d , such
increases w o u l d be very helpful contr ibut ions to the count ry ' s agricul ture. Most
smal lholder farmers g r o w p igeonpea as hedges a round their homes teads or fields
of annua l crops or in their backyards . Several commercial farmers also cult ivate
this crop in u r b a n areas w h e r e there is considerable d e m a n d , part icular ly from the
Asian communi ty .
The major constraints to p igeonpea produc t ion in Zambia are lack of improved
varieties, d a m a g e from diseases a n d insect pests , a n d the lack of diversification
amongs t the ind igenous popula t ion . Mult idiscipl inary research in p igeonpea w a s
only init iated in 1983 wi th the es tabl ishment of the Grain Legumes Research
Team. Major research activities have been varietal screening a n d in tercropping
s tudies . Two int roduct ions , ICP 7035 a n d 4 2 3 / 5 0 / 3 , have been released for na-
t i onwide test ing.
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Special Topic Summaries
Concepts and Techniques for Breeding P igeonpea
in Southern Africa
S. Tuwafe 
Pigeonpea is g rown on approximate ly 2.6 million ha in 54 countries for a wor ld
produc t ion of 2550 t grain. The average yield of 700 kg ha -1 is rather low. While
m a n y reasons for low product iv i ty exist, this pape r focuses on just one: the lack of
high-yielding, disease- a n d pest-resistant cultivars in the southern African region.
Wilt, caused by Fusarium udum, p o w d e r y mi ldew (Oidiopsis), and leaf spot (Cer-
cospora cajani), are responsible for major losses in the product ion of pigeonpea.
A m o n g the pests , p o d borers (Helicoverpa armigera) and sucking bugs (Calavigralla 
s p p a n d Nezara viridula) are impor tan t pests in Africa.
There are m a n y paramete rs to consider w h e n breeding pigeonpeas; outcross-
ing rate, sp read ing g rowth habit, length of durat ion, availability of socioeconomic
data , and the usefulness of local varieties. Because the crop is able to adap t to
diverse agroecological condit ions, and has therefore been s tudied in a variety of
e n v i r o n m e n t s , a w i d e r a n g e of quan t i t a t i ve a n d qua l i t a t ive charac ters has
emerged . In spite of this, we have yet to explore and unde r s t and fully the genetics
of p igeonpea . The existing information is incomplete and at t imes contradictory.
The b road objective of the p igeonpea project's breeding p rogram is to increase
yield, grain quality, a n d stability of product ion in southern Africa. Specific objec-
tives are:
• deve lop ing m e d i u m - and long-durat ion cultivars resisitant to diseases a n d
pests;
• deve lop ing shor t -dura t ion cultivars wi th high seed yield and consumer ac-
ceptabili ty (seed color, seed size); and
• identifying cult ivars sui table for intercropping and mixed cropping.
Convent iona l b reed ing me thods , a imed at achieving these objectives, will in-
c lude the int roduct ion, hybridizat ion, selection, and testing of elite ge rmplasm
a n d breed ing mater ials .
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Traditional and Alternat ive P igeonpea-Based
Cropping S y s t e m s
S. N. Silim 
Pigeonpea is an impor tan t pu l se crop for subsistence farmers in the tropics a n d
subtropics . India is the largest p roducer of the crop, followed by Kenya, Uganda ,
Tanzania, Malawi , a n d Mozambique .
The prevai l ing p roduc t ion systems in eastern a n d sou thern Africa are based on
in tercropping or mixed c ropping of long-durat ion landraces wi th cereals, short-
du ra t ion legumes , or w i th other long-dura t ion annuals . Yields in the region are
low, abou t 0.3-0.7 t ha -1 main ly because farmers g row u n i m p r o v e d cult ivars
wi thou t inputs . To improve the sys tem there is need to conduct research to:
• identify the best in tercropping combinat ion wi th pigeonpea;
• identify appropr i a t e cult ivars;
• identify op t imal p lan t densi ty and spatial a r rangement ;
• de te rmine the mos t appropr ia te t imes for sowing; and
• de te rmine nut r ien t requi rements
O n e of the major b reak throughs in p igeonpea is the deve lopment of short- and
extra-shor t -durat ion varieties. Because they are responsive to inputs , these n e w
varieties h a v e been commercial ly successful as sole crops. They can be g rown in
areas w h e r e rainfall is low (less than 600 m m ) and whe re evapora t ion is high.
Moreover , they can be doub le -c ropped w h e r e t radi t ional ly only one crop i s
g rown. A n d they can be ra tooned.
The successful in t roduct ion of these n e w crops requires that research be u n d e r -
taken to:
• de te rmine niches w h e r e they can be in t roduced;
• deve lop appropr ia te agronomic systems;
• deve lop or identify appropr ia te cultivars; and
• deve lop appropr ia t e crop protect ion measures .
D i s e a s e s o f P i g e o n p e a in M a l a w i
P. Subrahmanyam, M.V. Reddy, A.A. Likoswe, V.W. Saka, and W.A.B. Msuku 
Pigeonpea is an impor t an t food a n d cash crop for smal lholder farmers in Malawi .
P igeonpea ranks third to g r o u n d n u t a n d phaseo lus beans in l egumes p roduc t ion
in the country. Because diseases are major constraints to p igeonpea product ion ,
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disease su rveys we re conducted in all major p igeonpea-growing areas in 1980 a n d
1991.
A n u m b e r of diseases, inc luding fusar ium wilt (Fusarium udum), cercospora
leaf spo t (Cercospora cajani), p o w d e r y mi ldew (Oidiopsis), alternaria leaf spot (Al-
ternaria sp) , bacterial s t em canker (Xanthomonas campestris), macrophomina s tem
canker (Macrophomina phaseolina), a n d root knot caused by the nematodes Melo-
idogyne javanica a n d M. incognita have been reported.
M o s t of these diseases are widespread , bu t wil t i s the mos t severe a n d des t ruc-
t ive disease. Dur ing the 1980 disease survey, wil t incidence w a s 36.3%. However ,
d u r i n g the 1991 survey, the disease incidence w a s d o w n to 6.3%. The reduced
incidence of wil t observed in 1991 compared wi th that in 1980 is d u e to the
in t roduct ion of a wilt-resistant cultivar, ICP 9145. This cultivar is n o w g rown on
15-20% of the area u n d e r p igeonpea in Malawi .
Expand ing the area u n d e r ICP 9145 a n d the incorporat ion of wilt resistance
into local landraces shou ld further reduce wil t incidence a n d increase product ion
in Malawi . Cercospora leaf spots a n d p o w d e r y mi ldew are widely dis t r ibuted in
Malawi , bu t ser ious only on shor t -dura t ion cult ivars. Macrophomina s tem canker
a n d root knot are ser ious in s o m e par t s of southern Malawi.
Impact A s s e s s m e n t of an ICRISAT Wilt-Resistant
P i g e o n p e a Cultivar in M a l a w i
Suresh C. Babu, G.B. Mthindi, P. Subrahmanyam, H.N. Soko, and V.W. Saka 
The objectives of this p a p e r are to assess yield gains due to a wilt-resistant pi-
geonpea cult ivar in Malawi , to quantify its impact on household food security,
a n d to der ive policy implicat ions for priori ty set t ing wi th in a commodi ty at bo th
internat ional a n d nat ional levels.
In Malawi , the area u n d e r p igeonpea increased from 19 904 ha in 1985/86 to 37
309 ha in 1990/91 w i th an average annua l g rowth rate of 14.6%. The product ion of
p igeonpea increased from 8596 t in 1985/86 to 18 556 t in 1990/91. Both p roduc -
t ion a n d area u n d e r p igeonpea have s h o w n marked f luc tua t ions d u r i n g these
years . The yields r anged from 0.43 to 0.63 t ha - 1 . Pigeonpea contributes 53% of the
total pu l se p roduc t ion in Malawi .
Product ion increases are largely d u e to the expansion of the area s o w n to
pigeonpea . This po in ts ou t a need to increase yield levels by invest ing in the
deve lopmen t of crop improvemen t technologies. The wilt-resistant p igeonpea
cult ivar ICP 9145 is an ou tcome of research conducted at ICRISAT Center, India.
The cul t ivar w a s a d d e d to the ge rmplasm collection u n d e r the aegis of the De-
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p a r t m e n t of Agr icul tura l Research in 1980/81. After adap t ive research trails, ICP
9145 w a s released in 1986/87 for cul t ivat ion in fa rmer ' s f ields. Since then the area
u n d e r this cult ivar has been expand ing .
D u r i n g the 1980 survey, the average wil t incidence w a s about 36.3%. Us ing this
information a n d 1985/86 produc t ion figures before the release of ICP 9145, the
total loss w a s es t imated at 4898 t , abou t 57% of p roduc t ion that year. Dur ing the
1991 survey, wil t incidence w a s abou t 6.3%. The area u n d e r ICP 9145 w a s abou t
20% of the total area. The p roduc t ion loss in 1990/91 w a s calculated as 5130 t . The
va lue of this loss w a s abou t US$ 0.546 million.
An analysis of the impact of this cul t ivar on househo ld food securi ty in Malawi
s h o w e d that smal lholder securi ty could be increased by 12 to 94% d e p e n d i n g on
t h e area u n d e r p igeonpea . Policy impl ica t ions from the p re l iminary analys is
s h o w e d that d isease resistance research could have a very h igh rate of re turn.
Establishing cost-effective w a y s for adap t ive research trials on a count ry basis
shou ld be g iven d u e considerat ion. In order to ensure household food security,
the goals shou ld be increasing yield, increasing total va lue (grain p lu s fuelwood),
a n d reduc ing the cost of product ion .
FA O P i g e o n p e a Research D e v e l o p m e n t Project
i n M a l a w i
A. A. Likoswe 
Pigeonpea has an impor t an t place in the agricul ture of Malawi . The ma in con-
straints to yield reduct ion of this impor tan t crop are lack of basic information on
produc t ion , lack of high-yielding varieties, lack of good qual i ty seed, and fu-
sa r ium wil t disease. Addi t iona l research is therefore needed .
Pigeonpea research in Malawi is unde r t aken u n d e r the auspices of the Other
Grain L e g u m e P r o g r a m m e of the Depa r tmen t of Agricul tural Research. Because
of the shor tage of resources, however , very little research effort has thus far been
possible. The a im of the FAO Pigeonpea Research Deve lopment Project is there-
fore to deve lop an in tegrated p r o g r a m of research a n d deve lopment . The project 's
immed ia t e goal is to establish a research infrastructure, inc luding staff recruit-
m e n t a n d construct ion of adequa t e facilities. In the long term, we h o p e to expand
the r ange of ge rmplasm, establish facilities for screening promis ing material ,
p rov ide initial mul t ip l icat ion of seed, identify op t imal agronomic practices, a n d
publ i sh ou r results .
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The direct beneficiaries of ou r w o r k are all p igeonpea growers: both small-
ho lders a n d large estates. Other sectors affected by improved p igeonpea p roduc -
tion are merchants a n d agroprocessors.
A second 5-year phase is p l anned for the project. Dur ing this phase , addi t ional
personnel will be recruited and the t raining of local staff will be a priority. More
in tens ive ag ronomic exper iments , b r eed ing trials, a n d pathological a n d en to -
mological s tudies will be effected. A n d a more sophist icated seed mult ipl icat ion
p r o g r a m will be deve loped . In short , the goals which were not achieved dur ing
the first phase m u s t be achieved a n d expanded .
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National Program Requirements
Angola
National Objectives
Pigeonpea is g r o w n in Angola bu t its potential for the country is u n k n o w n . The
nat ional p r o g r a m ' s ma in objectives are, wi th the he lp of the regional p igeonpea
project, to:
1. Assign p igeonpea experts to Angola to appra ise the potential of p igeonpea in
the count ry
2. Initiate a p igeonpea project
3 . Collect a n d evaluate ge rmplasm
4. Train a n d orient staff towards p igeonpea research and product ion
Priorities
1. Rapid rura l appraisa l
2. G e r m p l a s m collection
3. Crop protect ion
4. Seed produc t ion
5. Socioeconomic surveys
Malawi
National Objectives
Malawi ' s nat ional p rog ram objectives are to enlist the assistance of the regional
p igeonpea project to:
1. Or ient a n d train staff in varietal deve lopment and implementa t ion of improved
produc t ion sys tems
2. Obta in ge rmplasm
3. Develop publ icat ions a n d communica t ions systems to increase seed p r o d u c -
tion a n d transfer of n e w technology
4. Acquire laboratory equ ipmen t for conduct ing postharvest research
5. Provide expert ise to he lp conduct socioeconomic surveys
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The na t ional p r o g r a m is wil l ing to des ignate s o m e of its existing facilities,
inc luding laboratories , cold rooms , office space, a n d t ransport , to conduct re-
search on p igeonpea . In addi t ion , the NARS can p rov ide the h u m a n resources a n d
seed necesary to conduc t on-farm trials a n d increase improved seed product ion .
Priorities
1. Deve lopmen t of n e w variet ies a n d improved p roduc t ion sys tems
2. G e r m p l a s m in t roduct ion followed by rap id rura l appraisa l
3 . Seed p roduc t ion accompanied by technology transfer
4 . Marke t i ng /p roces s ing a n d pos tharves t technology
5. G e r m p l a s m collection
6. Socioeconomic s tudies
Tanzania
National Objectives
Tanzania ' s s t ra tegy to improve p igeonpea produc t ion is to concentrate breeding
w o r k at the Agr icul tura l Research Inst i tute in Ilonga a n d to conduct agronomic
trials in var ious agroecological zones. In the past , lack of t ranspor t has l imited
dis t r ibut ion of seed to research stat ions a n d l imited the supervis ion of off-station
trials. Lack of funds has also necess i ta ted scal ing d o w n p igeonpea research.
Therefore Tanzania needs assistance to:
1. Acquire vehicles for supervis ion of trials a n d for t ranspor t ing mater ia ls
2. F u n d research
3. Train staff to conduct research
Priorities
1. Socioeconomic surveys
2. Improved p roduc t ion sys tems
3. Deve lopmen t of n e w variet ies
4. Technology transfer
5. Seed p roduc t ion
6. Pos tharves t technology
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Zambia
National Objectives
Zambia ' s nat ional p r o g r a m needs the assistance of the regional p igeonpea project
to:
1. P rov ide specialized t ra ining in collection and analysis of da ta
2. Train a n d orient staff in improved product ion systems
3. Obta in operat ional funds for labor a n d leased land
4. Acquire ge rmp la sm
5. Acquire small equ ipmen t
The Z a m b i a n nat ional p r o g r a m proposes to utilize existing facilities and re-
sources to conduct socioeconomic surveys , to locate land for trials, and to provide
labor.
Priorities
1. Socioeconomic surveys
2. Improved produc t ion sys tems
3. Deve lopment of n e w varieties
4. Technology transfer
5. Postharves t technology
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Recommendations
Part ic ipants we re reques ted to d iv ide their priorit ies into three categories:
• Technical
• Training
• O the r needs
Technical Priorities
Table 1. Prioritization of technical requirements, by country
C o u n t r y
Ango la
M a l a w i
Tanzania
Zambia
1 2 
RRA 1 G C
N V GI
N V IPS
SE IPS
1. RRA = Rapid rural appraisal.
GC = Germplasm collection.
CP = Crop protection.
SP = Seed production.
SE = Socioeconomic survey.
GI = Germplasm introduction.
3 4 
C P SP
SP M P
SE GC
N V TT
5
SE
G C
SP
SP
6
SE
TT
P H T
MP = Marketing/postharvest.
TT = Technical transfer.
IPS = Improved production system
NV = Development of new variety.
PHT = Postharvest technology.
Regional Activities
Socioeconomic surveys. Because the need for socioeconomic survey w a s found
c o m m o n to all par t ic ipat ing countr ies , socioeconomic surveys were v iewed as
sui table regional projects. Surveys are n e e d e d to compile detai led information on
local a n d expor t marke t potent ia l a n d general uses of the crop.
Seed production. Limited improved seed is the major constraint to seed p r o -
duct ion . This p rob lem is c o m m o m to all countr ies in the region.
Germplasm collection. All the par t ic ipants felt that inadequa te g e r m p l a s m col-
lection has been u n d e r t a k e n in Africa. In most African countr ies p igeonpea ge rm-
p l a sm has no t been collected at all. Therefore ge rmp la sm collection in the region
shou ld be classified a regional project.
D e v e l o p m e n t of n e w varieties. The need to acqui re n e w var ie t ies w a s ex-
pressed by all par t ic ipants . Deve lopment of n e w varieties th rough breeding, se-
lection, a n d in t roduct ion of g e r m p l a s m a n d / o r b reed ing mater ials is necessary to
improve the product iv i ty of p igeonpea in the region.
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Training N e e d s
Table 2. Prioritization of training requirements, by country
Coun t ry
Angola
Malawi
Tanzania
Zambia
Discipline
A g r o n o m y
Breeding
Entomology
Pathology
A g r o n o m y
Breeding
Entomology
Pathology
A g r o n o m y
Breeding
Socioeconomics
A g r o n o m y
Breeding
Entomology
Pathology
Food science
Inservice training
Technician
Post-
g radua te MSc P h D
Other N e e d s
Table 3 lists the priori t ies for i tems needed for successful implementa t ion of the
project.
Table 3. Prioritization of other needs , by country
C o u n t r y
Angola
Malawi
Tanzania
Zambia
Priority level1
1
O F
O F
O F
2
V
V
V
3
E
E
E
1. 1 = highest, 3 = lowest.
2. OF = Operational funds (labor, fuel, supplies, allowances, incentives, etc.)
V = Vehicles.
E = Equipment.
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Summary Recommendations
1. The project should train scientists and technicians from part ic ipat ing countr ies
in all aspects of p igeonpea product ion and research.
2. The project should designate operat ional funds to suppor t cooperat ive re-
search p rog rams a n d facilitate procurement of small equipment .
3. ICRISAT should assist the project to identify potential donors for nat ional
p r o g r a m s to supp lemen t NARS capabilities.
4. The project should facilitate the exchange of germplasm, scientific information,
a n d technology exchange.
5. A Steering Commit tee composed of members actively involved in p igeonpea
product ion should be established. The Commit tee should meet once annually.
6. Moni tor ing tours wi th in the region and brief visits of cooperat ing scientists to
ICRISAT locations should be organized.
7. ICRISAT is requested to send scientists to Angola to appra ise the p igeonpea
si tuat ion there.
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Plan of Act ion
Nominat ion of National Coordinators
Nat iona l coordinators for Angola, Tanzania, and Zambia are yet to be nominated;
Malawi nomina ted H.N. Soko.
Deve lopment of Work Plan
ICRISAT p igeonpea scientists based in Malawi and Nairobi will travel to each of
the par t ic ipat ing countr ies to d r a w up detai led work plans.
Release of Funds
ICRISAT will d r a w up proposals based on agreed priorities for submission to
Bank officials for approval . The provision of funds to the national p rogram will be
wi th in w h a t the African Development Bank has provided. While developing a 
me thodo logy to assist nat ional p rograms in the Southern Africa region, both the
area u n d e r p igeonpea , a n d the actual potential for improving productivi ty will be
taken into considerat ion.
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Clos ing Remarks
W h e n each of y o u re turns to your countries, you and your nat ional p r o g r a m
colleagues will have to examine your p igeonpea research priorities. Perhaps the
best w a y to zero in on the problem is to pose basic quest ions. Is your count ry ' s
priori ty a long-term one such as increasing foreign exchange revenue th rough the
exporta t ion of p igeonpeas? Or are your sights set on the more immedia te goal of
stabilizing cult ivation th rough the adopt ion of improved agronomic practices?
Regardless of you r priorit ies, a s t rong breeding p rog ram is essential. But it is
crucial to rat ionalize your breed ing research. For example, whe re shor t -durat ion
p igeonpeas are v iewed as undes i rable because they have small seeds, the breed-
ing p rog ram w o u l d natural ly tend to focus on improving seed size. But in the
mean t ime long-dura t ion varieties should not be replaced unless there is a solid
reason for do ing so. A n d the availability of a shor t -durat ion p igeonpea m a n u a l for
farmers should be considered a fundamenta l necessity.
N o w let me explain someth ing about ICRISAT. We are not donors : we are
ourselves recipients of donor s ' funds. We cannot therefore directly assist you in
the financing of you r p igeonpea programs . Because of ou r pas t experience wi th
the d o n o r communi ty , however, we m a y be able to he lp y o u to identify potent ial
sources of bilateral funds. Both ICRISAT and its donors appreciate the de facto
na tu re of the division of labor in agricultural research. Because of their lack of
resources, less-developed countries can rarely conduct basic or strategic research.
This activity is best assigned to internat ional centers such as ICRISAT. Conversely,
the nat ional p rog rams of developing countries are far better placed to unde r t ake
appl ied a n d adap t ive research than are the international centers. If the nat ional
p rog rams w a n t the internat ional organizat ions to help them wi th their research,
we will gladly do so. FAO's highest priority, for example, is s t rengthening the
nat ional p rograms . ICRISAT's posi t ion is to identify and suppor t compara t ive
advan tage .
We m u s t not underes t imate the value of socioeconomic surveys in unde r s t and -
ing the role of p igeonpea as food. I will give you an example. For years I have
been puzz led that in Africa p igeonpea remains pr imar i ly a food consumed by
Asian residents. This p h e n o m e n o n indicates the need for vigorous food prefer-
ence a n d uti l izat ion surveys . A n d joint impact s tudies of dis t r ibut ion and seed
mult ipl icat ion are especially impor tant .
Ano the r impor tan t ques t ion to consider is: to w h a t extent is outcrossing possi-
ble? Very little w o r k wi th cross poll ination has been done in sou thern Africa.
Coopera t ive trials w i th the nat ional p rograms , for example, could be very effec-
tive in main ta in ing seed pur i ty by identifying isolation distances to reduce cross
poll ination.
Get t ing our seeds to the farmers is not a s imple task. The seed companies ,
wh ich are frequently the best condui ts for the transfer of improved varieties
(part icularly hybr ids) to farmers, are not interested in essentially self-pollinated
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crops like p igeonpea . We have found that the fastest w a y to get pigeonpea seeds
to farmers is to give them small samples .
Let me a d d a w o r d about agronomic research on pigeonpea. Intercropping
practices are a bit like recipes—each farmer has a un ique one. Scientists can s tudy
existing intercropping systems, bu t will f ind i t difficult to introduce n e w ones.
N o w I come to a d is turbing feature in regard to the future of pigeonpea re-
search. The Technical Advisory Commit tee (TAC) of the CGIAR, which is charged
wi th m a p p i n g the strategy of future agricultural research, has suggested that
ICRISAT's w o r k on p igeonpeas be phased out. The justification is that India, by
far the wor ld ' s greatest p roducer a n d consumer of pigeonpea, is increasingly
capable of taking the lead in p igeonpea research. I am an Indian citizen wi th the
u tmos t respect and admira t ion for my country 's NARS, bu t wha t I said earlier
about compara t ive advan tage in research capability is as true in India as it is
elsewhere. Moreover, the TAC rationale seems to forget the poverty issue. Al-
though the n u m b e r of people presently eat ing pigeonpea as a staple food outside
of India (specifically in Africa) is admit tedly small in comparison to India, it is
nevertheless significant, a n d it is growing. I therefore take this opportuni ty to
advise y o u of this development , and to urge you to help ICRISAT retain its
p igeonpea research program. If you and your colleagues believe that the pi-
geonpea research we do is impor tan t to your country, please help us to help you.
ICRISAT has three sponsors : FAO, UNDP, and the World Bank. The voices they
listen to mos t carefully are yours . O n e word to them from any one of you carries
far more weigh t than vo lumes of posit ion papers from us.
Pigeonpea w a s originally considered for joint s tudy by SADCC, but was subse-
quent ly d r o p p e d because i t w a s not deemed important enough throughout the
who le region. But n o w the African Development Bank has agreed that a place
indeed exists for the crop in eastern and southern Africa. The Governments of
Kenya and Malawi are to be c o m m e n d e d for their contributions to the establish-
men t of p igeonpea in the region. Al though the total number of countries repre-
sented at this meet ing w a s not so large as was hoped, the interest shown by those
w h o d id a t tend indicates that our new collaborative project will be a viable one. I 
am del ighted to have been a par ty to its inception. Good luck to all of you.
Y. L. Nene
Deputy Director General
ICRISAT
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